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The asymmetric unit of the title compound, C 8 H 8 N 2 0 4 , 
consists of one complete molecule and a second molecule 
generated by the application of twofold axis. The mean planes 
of the two carboxyl groups attached to the pyrazine ring at 
neighboring positions are twisted by 10.8 (1) and 87.9 (1)° in 
the complete molecule and 43.0 (1)° in the symmetry- 
generated molecule. The crystal packing features O— H- ■ -N 
hydrogen bonds, which link the molecules into layers along 
[101]. 

Related literature 

For the synthesis of the title compound, see Tsuda & 
Fujishima (1981). For the structure of the hydrate of the title 
compound, see Vishweshwar et al. (2001, 2004). For a related 
compound containing pyrazine-2,3-dicarboxylic acid, see: 
Albores & Rentschler (2009). 



Monoclinic, C2[c 
a = 15.873 (3) A 
b = 14.057 (3) A 
c = 11.991 (2) A 
B = 109.21 (3)° 
V = 2526.6 (9) A 3 

Data collection 

Rigaku SCX-mini diffractometer 
10832 measured reflections 
2230 independent reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.049 

wR(F 2 ) = 0.133 

S = 1.07 

2230 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Z= 12 

Mo Ka radiation 
ii = 0.13 mm -1 
T = 293 K 

0.30 x 0.25 x 0.20 mm 



1937 reflections with 1 > 2a(I) 
R in . = 0.043 



196 parameters 

H-atom parameters constrained 
A/w = 0.63 e A~ 3 
Ap mi „ = -0.39 e A~ 3 



D-H-A 


D—H 


H- ■ A 


D-A 


D-H-A 


Ol— H1---N2' 


0.82 (1) 


2.04 


2.845 (2) 


167 


03-H3-N3" 


0.82 (1) 


2.00 


2.803 (2) 


165 


05-H5-N1 1 " 


0.82 (1) 


2.06 


2.874 (2) 


169 


Symmetry codes: (i) — . 


■■+hy-i 


-z + 1 (ii) -x - 


fi.v+i, -z + l;(iii 


x, y, z — 1. 



Data collection: PROCESS-AUTO (Rigaku, 1998); cell refine- 
ment: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/ 
MSC, 2002); program(s) used to solve structure: SHELXS97 (Shel- 
drick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows 
(Farrugia, 1997); software used to prepare material for publication: 
publCIF (Westrip, 2010). 

The author thanks the Jilin Business and Technology 
College for financial support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: JJ2111). 
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Comment 

2,3-dicarboxypyrazine-based ligands are well suited for the building of large clusters. With two carboxyl groups available 
for binding and a non-binding site opposite, selective interactions with metal ions are common. For example, a Co36 cluster 
using a pyrazine-2,3-dicarboxylic acid ligand similar to the title compound has been reported (Albores & Rentschler, 2009) 
Similarly, the crystal structure of the title compound containing one water molecule in the unit cell has also been reported 
(Vishweshwar et al, 2001; Vishweshwar et ah, 2004), In view of the importance of compounds containing this ligand we 
report herin the crystal structure of the title compound, (I). 

The asymmetric unit of the title compound, CgHgN204, consists of one molecule and a second complete molecule gen- 
erated by the application of a centre of inversion (Fig. 1). For each molecule, the mean planes of the two carboxyl groups 
attached to the pyrazine ring at neighboring positionsare twisted by 10.8 (1)° and 87.9 (3)°. Crystal packing is stabilized by 
O — H - N hydrogen bonds which link the molecules into layers along [101] (Fig. 2). 

Experimental 

The compound was synthesized by a reported reaction (Tsuda & Fujishima, 1981) and crystallized by a solvent-thermal 
reaction as follows: 196.16 mg (1 mmol) CsHgN204 and 10 mLV, A'-dimethylformamide (DMF) was added to a 20 ml 
Teflon vessel. The vessel was sealed and placed inside a stainless steel autoclave, which was kept at 1 30°C for 72 h. Crystals 
suitable for single-crystal analysis were formed upon standing. 

Refinement 

H atoms bonded to O atom were located in a Fourier difference map and refined with distance restraints of O — H = 0.820 A, 
and with (7j S0 (H) = 1.5Ueq(0). The remaining H atoms were positioned geometrically and refined using the riding model, 
with C— H = 0.960 A and with C/ iso (H) = 1.5 times C/ eq (C). 

Figures 



Fig. 1 . Molecular structure of (I), showing the atom-numbering scheme. Displacement ellips- 
oids are drawn at the 50% probability level. 



Fig. 2. Packing view of (I), (a) View of layers in (I) along the b axis, (b) View of the title 
compound along the a axis. Dashed lines indicate O — H - N hydrogen bonds. H atoms not in- 
volved in hydrogen bonds have been deleted for clarity. 
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5,6-Dimethylpyrazine-2,3-dicarboxylic acid 



t 1*1 j c in 1 rlniri 
y<StUt ULllCl 




C 8 H 8 N 2 0 4 


F(000) = 1224 


M r = 196.16 


D x = 1.547 MgnT 3 


Monoclinic, C2/c 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -C 2yc 


Cell parameters from 10631 reflections 


a = 15.873 (3) A 


9 = 3.4-27.8° 


b = 14.057 (3) A 


\i = 0.13 mm 1 


c= 11.991 (2) A 


7=293 K 


P= 109.21 (3)° 


Block, colourless 


V= 2526.6 (9) A 3 


0.30 x 0.25 x 0.20 mm 


Z= 12 





Data collection 



Rigaku SCX-mini 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

10832 measured reflections 
2230 independent reflections 



1937 reflections with / > 2a(I) 
R int = 0.043 



©max - 25.0°, 0„ 

fc = -18->18 
Ar = -16->16 
/ = -14-»14 



= 3.4° 



Refinement 

Refinement on 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.049 
wR(F 2 ) = 0.133 

S= 1.07 

2230 reflections 
196 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = 1/[g 2 (F 0 2 ) + (0.0617P) 2 + 3.0039P] 
where P = (F D 2 + 2F 2 )/3 
(A/o) max < 0.001 

Apmax = 0.63 e A~ 3 
Ap m i„ = -0.39eA~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
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Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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Atomic displacement parameters (A 2 ) 



u n u 22 t/ 33 u 12 u u u 2i 

01 0.0717 (13) 0.0232 (8) 0.0508 (11) 0.0069(8) -0.0244 (9) -0.0016 (7) 

02 0.0871 (15) 0.0368 (10) 0.0546 (12) 0.0090 (10) -0.0375 (11) -0.0110(9) 
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Nl — C3 — C7— N2 


0 0 (3) 


Ol — CI — C2 — C6 


169.1 (2) 


C4 — C3 — C7 — N2 


-180.0 (2) 


C2— Nl— C3— C7 


-0.2 (3) 


Nl— C3— C7— C8 


179.4 (2) 


C2— Nl— C3— C4 


179.8 (2) 


C4— C3— C7— C8 


-0.6 (4) 


C7— N2— C6— C2 


-0.6 (3) 


Cll— N3— C10— CIO 1 


3.0 (4) 


C7— N2— C6— C5 


177.3 (2) 


Cll— N3— C10— C9 


-172.7(2) 


Nl— C2— C6— N2 


0.5 (3) 


06— C9— C10— N3 


134.4 (2) 


CI— C2— C6— N2 


-177.0 (2) 


05— C9— C10— N3 


-44.4 (3) 


Nl— C2— C6— C5 


-177.3 (2) 


06— C9— C10— C10 ; 


-41.3 (4) 


CI— C2— C6— C5 


5.3 (3) 


05— C9— C10— C10 ; 


140.0 (3) 


04— C5— C6— N2 


-84.5 (3) 


C10— N3— Cll— Cll' 


2.3 (4) 


03— C5— C6— N2 


90.6 (2) 


C10— N3— Cll— C12 


-176.5 (2) 


Symmetry codes: (i) -x+l,y, -z+1/2. 









Hydrogen-bond geometry (A, °) 

D—H-A 

Ol— H1-N2" 

03— H3-N3"' 

05— H5-N1' V 



D — H 

0.82(1) 
0.82(1) 
0.82(1) 



2.04 
2.00 
2.06 



D-A 
2.845 (2) 
2.803 (2) 
2.874 (2) 



D—H-A 
167. 
165. 
169. 



Symmetry codes: (ii) -x+1/2, _y-l/2, -z+3/2; (iii) ~x+\/2,y+ 111, -z+1/2; (iv) x,y, z~\. 
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